already being used commercially along with ethylene glycol to make 100% bio-based polyester [15] . The chemical structure of glycerol makes it a very interesting platform chemical for conversion into other chemicals and it can also be used directly in polycondensation reactions to make polyesters [16] . Depending on the modification, it can be converted into huge numbers of chemicals, such as tartronic acid, hydroxyethanoic acid and hydroxypyruvic acid (by oxidation reaction) for polyester synthesis; ethylene glycol, 1,2-propandiol and 1,2-propanediol (by hydrogenolysis reaction) for polyester and polyurethane synthesis; glycerol dimethacrylate (by transesterification reaction) for polyacrylate synthesis [17] . 3-Hydroxypropanoic acid (HPA) is also an interesting platform chemical which can be derived from glucose by enzymatic catalysis or fermentation. The bifunctionality of this chemical allows it to be be used to synthesize different platform chemicals for polymers by simple chemical transformation. It can be converted into 1,3-propanediol, malonic acid and 3-hydroxypropylamide for polyesters, and glycerol dimethylacrylate and glycidol for acrylates and epoxies [18] . HPA can be coupled with other acids to produce polyesters such as polytrimethylene terephthalate which has huge applications in fiber industries [19] . HPA can itself undergo a polycondensation reaction to form poly(3-hydroxypropanoic acid) which has a melting temperature of 77 • C and glass transition temperature of −22 • C. Levulinic acid (4-oxopentanoic acid) can be produced from lignocellulose waste at a low cost and is considered to be an important platform chemical because of its reactive nature [20] . Levulinic acid esters are used in food industries, as solvents and as plasticizers. It can be converted into 4-hydroxy pentanoic acid through hydrogenation reaction and 1,4-pentanediol which can be used to make polyesters [21] . α-Methylene-γ-valerolactone, which can be derived from levulinic acid, can undergo free radical polymerization and is thought to be an alternative to methylmethacrylate (MMA) [22] .
There are other different platform chemicals such as lactides, and 1,4-diacids such as succinic and fumaric acids, glutamic and glucaric acids and sorbitols which can be converted into their corresponding counterparts with appropriate functional group modification, then transformed into the respective polymers [23] . Still, challenges remain in terms of the production of platform chemicals for polymers at large scale with low cost and sustainable conditions.
